Human hair follicle dermal papilla cell, dermal sheath cell and interstitial dermal fibroblast characteristics.
The morphologic and functional characteristics of cultured hair follicle dermal papilla (DP) cells, dermal sheath (DS) cells and interstitial dermal fibroblasts (DF cells) derived from human scalp tissue are compared. DP and DS cells, but not DF cells, showed aggregative behavior at a preconfluent density. All three types of cells stained positive for type I collagen, type IV collagen, laminin and heparan sulfate proteoglycan. Only DP and DS cells expressed smooth muscle alpha-actin. DP and DS cells also synthesized more glycosaminoglycans (GAG) than DF cells, while there was no significant difference between DP and DS cells in GAG synthesis. Ultrastructurally, 7 out of 10 strains of DP and 2 out of 10 strains of DS cells were found to form intranuclear rodlets, while none of the 10 strains of DF cells examined formed intranuclear rodlets. The conditioned medium of the three types of cells was collected and tested for the presence of interleukin (IL)-1 beta, tumor necrosis factor (TGF)-beta 2, IL-6, platelet-derived growth factor-AB, epidermal growth factor, b-FGF, GM-CSF, insulin-like growth factor (IGF)-1 and HGF (hepatocyte growth factor) by ELISA or RIA. Among the tested cytokines and growth factors, TGF-beta 2, IL-6 and IGF-I were detectable in at least some conditioned media. The others were undetectable. There was no significant difference in the production of IL-6 and IGF-I among the three types of cells. In contrast, DP cells produced the highest levels of TGF-beta 2, DS cells produced intermediate levels of TGF-beta 2, and DF cells produced the lowest levels of TGF-beta 2. DP and DS cells are morphologically and functionally different from the nonfollicular, interstitial DF cells. Moreover, the presence of some minor biologic differences between DP and DS cells suggests that they represent follicular mesenchymal cells in different functional or differentiation states.